Abstract. Nowadays, the rapid development of UAVS has a great application prospect both in military and civilian areas. However, the short duration of the UAV has limited the continuity of its work , and it need someone to replace the battery. We propose a UAV autonomous charging method of the multi-information co-location, when the unmanned aerial electricity is low enough to automatically find the charging point of charge, fully charged to automatically return to the original workplace to perform the task, truly achieve all-weather work independently.
The working process is as follows: First, the GPS is positioned above the ground station, and when it drops to a height of about 3 meters, ultrasonic high-definition flight is started so that the camera can search for the ground station. When the DSP processor detects the ground station in the non-edge area of the image for 10 consecutive times , Switch from GPS positioning to image positioning and gradually descend. During this period, if the camera does not acquire the ground station for 5 consecutive times, switch from image positioning to GPS positioning and reset the height to 3 meters. Repeat until the drone lands on the ground. station. Finally, the slot structure of the ground station is slid into the inner tank by gravity and fixed to achieve millimeter-level accuracy. Intelligent Charge Management Technology. The system of the ground station using STM32F407 as the main control chip is responsible for the management, and without charging man-machine communication and management of UAV landing tube sensor detects whether in place by photoelectricity, using stepper motor to make charging socket docking, using relay control charging opening and closing.
Intelligent management process of ground station for photoelectric tube test to the UAV landing place, to the STM32F407 output signal, the STM32 signal is received via the RNF communication to the communication range of the other output of the UAV Ground Station busy information, does not allow other UAV landing. At the same time, the STM32 output signal controls the stepper motor rise of the ground station, and pushes the charging interface to connect the special socket of the UAV battery to complete the charging circuit conduction. Then the STM32 output signal is given to the relay on the charging circuit, and the relay switch is closed to open the charge. A large capacity lead-acid battery for the free solar charge by the charging power of the ground station. The flight control detected the charging completion signal to the STM32 after the battery was filled. The STM32 output signal disconnected the electromagnet and relay power, separated and disconnected the charging special interface and the socket, and completed the charging process at this point. STM32 sends the take-off signal to the UAV. The UAV takes off from the ground station. The output signal of the photoelectric counter tube to STM32 indicates that the UAV has left. The STM32 outputs the free information of the ground station through RNF to other UAVs in the communication range.
DSP image processing technology
The key of image precise location is using DSP to do image processing . It not only needs to consider the effectiveness and accuracy of the image processing algorithm, but also needs to consider the time complexity of the algorithm to ensure the real-time processing. Based on the above factors, we adopt the following algorithm to process the image and find out the center point of the ground charging station. After testing, our applied algorithm can find the center point of the ground charging station quickly and accurately. Median Filter. The process of acquiring an image influenced by external factors such as the instrument and the surrounding environment, so that the obtained image contains various noises. There is a one-dimensional sequence 12 ,,, n fff L , taking the window length (number of points) as m (m is an odd number), and performing median filtering on it, that is, successively extracting m numbers (1) Image Segmentation and Binarization. The RGB is a common color representation, but the RGB is very different from the perception of the human eye, and its spatial similarity does not represent the similarity of the actual color. The conversion from RGB to HSV is a simple and fast non-linear transformation. In order to make the definition of the color distance of the algorithm accord with human visual characteristics, this system adopts the HSV color space (tone H, Saturation S and Brightness V) that is more suitable for human eye perception to recognize the color and segment image. The red ground station is recorded as 1, the other part is recorded as 0, and converted the input into a binary pattern and stored in the memory. Extraction of image feature point. The feature point set is a set of points that can correctly represent the target object, and the selection of features has an important influence on the final match. If the number of feature points is large, the matching accuracy is higher but the speed is slower; otherwise, the accuracy is reduced and the speed is increased. The wavelet transform can be used to extract the edge points with the highest intensity in the image. Using these points as feature points will effectively reduce the number of feature points. In addition, for the regular geometry, corners of graphics are also an effective choice for feature points. It not only preserves the contour features of the graph in a comprehensive manner, but also greatly reduces the number of feature points. The skeleton method to obtain the center coordinates of the ground station. The basic idea of this algorithm is: scanning the obtained edge map line by line, and when encountering black pixel points (the edge of the tunnel), the horizontal and vertical coordinates of each point are accumulated and recorded in two arrays, at the same time add up the number of black pixels that have searched. Finally, dividing the sum of the accumulated vertical and horizontal coordinates by the number of black pixels via using the average method to get the coordinates of the target center. As shown in Table 1 , compared with the existing technology, this system has the advantages of high landing accuracy, simple production of ground stations, and low cost. It has applications in areas such as autonomous return flights, fixed-point operations, aerial photography, and refinement. There are broad application prospects in agriculture, material supply, and facility inspection and supervision. 
Conclusions
The multi-information coordinated autonomous drone autonomous charging system proposed by the system utilizes GPS, ultrasonic, image processing and mechanical structure information to achieve the accurate landing of UAVs on the ground station, and a well-designed intelligent charging management system makes it unmanned. Machine can charge independently.
